Recent fieldwork in California has revealed the presence of many new and interesting species in the Bryaceae. Two species, in Imbribryum Pedersen and Ptychostomum Hornschuch, have been described elsewhere Shevock 2012, 2015) . Among the remainder are several species in the genera Gemmabryum J.R. Spence & H.P. Ramsay, Plagiobryoides J.R. Spence, and Rosulabryum J.R. Spence. Within the genus Gemmabryum there are four undescribed species, two of which have been known about for several years with many collections made, and an additional two recently discovered species. In this paper we describe the two well-known new species of Gemmabryum, one of which appears to be endemic to California. We also describe and discuss an interesting species that has been previously ignored by earlier workers. These new species increase the described Gemmabryum flora of California to 17 (cf. Norris and Shevock 2004) .
Gemmabryum was described for those species with stems not julaceous, heterogeneous laminal areolation, the presence of leaf axil bulbils and/or rhizoidal tubers, leaves typically lacking a limbidium, and small size (Spence and Ramsay 2005) . The genus includes two groups, one consisting of the tuber-forming species centered around G. subapiculatum (Hampe) J.R. Spence & H.P. Ramsay , and the second consisting of the bulbil-forming species centered around G. dichotomum (Hedw.) J.R. Spence & H.P. Ramsay (5G. bicolor Ramsay . Also, a few species, which morphologically appear to belong to the bulbil-forming group, do not produce bulbils, at least in the wild, and occasionally produce rhizoidal tubers. The genus appears to be closest to Bryum Hedw. and Imbribryum Pedersen. Recent molecular work (Holyoak and Pedersen 2007) has suggested that Gemmabryum includes at least two major clades, corresponding to the bulbil-and tuber-forming groups. The tuber-forming clade may be phylogenetically closer to Imbribryum than it is to the bulbilforming clade. In addition, Holyoak and Pedersen (2007) also determined that the large-tuber forming species B. bornholmense Wink. & R. Ruthe and B. rubens Mitt. were closest to Rosulabryum capillare (Hedw.) J.R. Spence, a placement supported by several additional morphological characters. Elsewhere, these two species have been transferred to Rosulabryum (Spence 2009 ). Until a more thorough molecular analysis including many more species in this group is available, we have retained the original concept of Gemmabryum sensu J.R. Spence and H.P. Ramsay (Spence and Ramsay, 2005) , retaining within the genus the tuber-bearing species. One of the species discussed in this paper belongs to the bulbil-forming group that includes the type of the genus, while the other two cannot be easily assigned to either group. FIG 
HABITAT AND ECOLOGY
Forming turfs on sandstone walls near the coast, and rarely on metamorphic rock and granite in the interior, on outcrops in chaparral and ponderosa pine parkland, or in the transition between chaparral and oak woodland, to 400 m in elevation, and endemic to California. The plant grows in generally sunny locations where the substrate is moist in winter, but dry in the summer.
Associated bryophytes are Cephaloziella divaricata (Sm.) Schiffn and Grimmia trichophylla Grev.
ETYMOLOGY
The name derives from the general look of the plants in the field similar to a tiny head of cabbage (Brassica oleracea L.).
DISCUSSION
The only other Gemmabryum with leaves that remains erect-appressed wet or dry is G. californicum. If capsules are present, separation is easy, as G. brassicoides has cylindrical capsules, and G. californicum has short-ovoid capsules. Without capsules, or gemmae, the identification becomes more difficult and in certain cases nearly impossible. Gemmabryum californicum has distal laminal cells that are sometimes thick walled, but often have thin walls, whereas G. brassicoides distal laminal cells are always thick walled. A more subtle difference is in the shape of the terminal coma, with G. brassicoides being more commonly spherical but occasionally ovoid, while G. californicum is more commonly ovoid, but rarely spherical. Thus, if the apex of the plant is bluntly rounded, it is more likely G. brassicoides.
There are several interesting and unusual features regarding this species. First, it is common in lowland fire-adapted chaparral communities, and appears to be able to survive at least some fires. Secondly, it was originally thought to be dioicous like most other species of Gemmabryum, but male plants were not known. Recent laboratory studies (L. Stark, pers. com.) have revealed that at least the cultivated material of G. brassicoides is polyoicous, with synoicous, male and female shoots, which is extremely rare in the genus. Field collections need to be made to determine whether the species is typically mixed in populations and what environmental variables are associated with sex expression. Associated bryophytes are Didymodon nicholsonii Culm., Grimmia laevigata (Brid.) Brid., and G. trichophylla Grev.
TAXONOMIC TREATMENT

ETYMOLOGY
The name derives from the wine purple color of the plants including the leaves and stems.
DISCUSSION
Gemmabryum vinosum is easily recognized in the field by its burgundy colored leaves with the lighter colored awns diverging from the apex. The plants do have a certain shininess, but not the metallic iridescence of Imbribryum alpinum (With.) Pedersen or Pohlia cruda (Hedw.) Lindb. It has a scattered distribution in the drier portions of the West, and it is so distinctive that it is surprising that it has not been described previously.
Several collections have shown bulbil-like buds produced singly in the leaf axils of the coma. These buds appear to be incipient innovations, but in the two plants where they have been seen, there were no perichaetia or perigonia present. Furthermore, it is not clear that the buds have clear excision mechanisms -all have remained attached to the stem during dissection, and there does seem to be a progression of growth. The smallest buds are spherical with leaf primordial similar to those of Gemmabryum barnesii (Wood) J.R. Spence. Larger buds have similar leaf primordia, but the basal portion of the bud extends like a stem elongation, as found in G. caespiticium (Hedw.) J.R. Spence. Even larger buds have tiny leaves complete with the awns of the adult leaves. It is possible that these innovations are finally released, because on several plants we have seen short plants with rhizoids, clustered around, but not attached to the lower stem of the main plant.
Gemmabryum vinosum has been confused with sterile material of Rosulabryum erythroloma (Kindb.) J.R. Spence, but can be distinguished by leaves imbricate and appressed when dry (vs. leaves twisted or contorted when dry in R. erythroloma), costa excurrent into the awn (vs. costa variable and often ending before the apex in R. erythroloma), leaves with only a weak border (vs. leaves with a distinct limbidium in R. erythroloma). Fertile material of R. erythroloma is also strongly rosulate. The species differs from Imbribryum miniatum (Lesq.) J.R. Spence by the rosulate plants (vs. plants julaceous in I. miniatum), presence of hairpoint (vs. apex obtuse in I. miniatum), and the upper cells more or less parallel to the costa (vs. upper cells divergent from the costa in I. miniatum). Rosulabryum gemmascens (Kindb.) J.R. Spence produces slender innovations of ovate awned leaves, which are often reddish, and was thus confused with G. vinosum by Spence (1988) . However, the awn of the innovation leaves is usually colored, while fertile R. gemmascens also has rosulate obovate leaves and a cylindrical capsule with a welldeveloped peristome.
TAXONOMIC TREATMENT
Gemmabryum californicum (Sullivant) J.R. Spence, Phytologia 89: 111. 2007 , (Fig. 3) . Sullivant (1856) for material collected in California, this species was sunk into synonymy under G. dichotomum (as Bryum bicolor Dicks.) by early workers (see below). However, collections of some material labeled as G. dichotomum showed very unusual features, including extremely small and abundant propagula in the upper leaf axils. Our studies have shown this material to be very similar to the type and distinct from others in the complex. Below we provide the first detailed descriptions of this fascinating species.
Plants very small, up to five mm tall, but usually around one mm tall, sometimes evenly foliate below the ovoid terminal tuft, but more commonly ovoid gemmiform or barely foliate below the ovoid terminal tuft, golden green. Branched, or more commonly simple. Leaves tightly appressed both wet and dry, ovate, concave, 0.6-0.8 3 0.6-0.7 mm. Margins erect and unbordered, entire. Costa single, straight and without spurs, percurrent in a short apiculus, approximately 50 mm wide at the base and not much tapered above. Distal laminal cells irregularly hexagonal, 2-4:1, 30-46 3 10-14 mm, sometimes with thick walls. Proximal laminal cells short rectangular to quadrate, 1-1.5:1, not differentiated at the margin. Asexual reproductive bodies numerous, variously shaped (often obconical), multicellular gemmae produced in leaf axils and eventually obscuring the plant. Gemmae often massed around the plant. Rhizoidal tubers not seen. Sexual condition dioicous. Seta smooth throughout, pale at the base and getting progressively redder above, up to 15 mm long. Capsules variable from horizontal to suberect, deep red, short ovoid to short cylindric, merely wrinkled when dry, usually bulging in the middle with a thick and somewhat wrinkled neck roughly the same diameter as the mouth, 1-1.7 mm long. Stomata restricted to the neck. Operculum short conic. Annulus revoluble. Exostome teeth narrowly triangular with a somewhat long-acuminate apex, orange at the base and hyaline above; variably roughened. Endostome united in the basal half, segments very irregular in shape, about or slightly shorter than the exostome, hyaline, cilia absent. Exothecial cells very irregularly shaped, longitudinally or transversely elongated, with thick red walls. Spores 11-15 mm in diameter, smooth or slightly roughened, with an easily visible, large organelle.
Other specimens 
DISTRIBUTION AND ECOLOGY
Widely scattered to forming dense turfs on sunny sandstone or rarely volcanic rock or thin soil over rock, sometimes in sandy sites, in open vegetation or open oak-pine forests, #1000 m, endemic to California. FIG. 3 . Gemmabryum californicum (Sull.) J.R. Spence. 1. Fertile plant, dry. 2. Same, . Leaf with rhizoid at base bearing tubers. 8-9. Tubers on appendages arising from rhizoids. 10-13. Associated bryophytes are Didymodon brachyphyllus (Sull. in Whipple) Zand. Cephaloziella divaricata (Sm.) Schiffn., and Rosulabryum canariense (Bridel) Ochyra.
DISCUSSION
Gemmabryum californicum can be recognized from the following combination of characteristics: golden-brown leaves that are tightly appressed in comal tufts either wet or dry, short ovoid capsules, and the common presence of irregularly shaped, multicellular gemmae produced in the leaf axils. It can only be confused with G. brassicoides. To separate these two plants, see notes in the discussion under G. brassicoides.
Originally, we thought to describe G. californicum as a new species, especially with the discovery of the gemmae, unique in Bryum sensu lato. However, because the type specimen of Bryum californicum, which has no gemmae, but otherwise strongly resembles the plants with capsules and gemmae, it became clear that the only prudent course of action is to label the gemmiferous plants G. californicum, instead of creating a new name.
There has been some controversy about the status of Bryum californicum since it was first described. Kindberg (1897) thought that it was a subspecies of Bryum atropurpureum (Bruch. & Schimp.), a taxon that was later synonymized with Bryum bicolor Dicks. by Corley et al. (1981) . Many present day authorities (Ochi 1980 (Ochi , 1985 Allen 2002; Anderson, Crum and Buck 1990; Iwatzuki 1991; Ignatov and Efonina 1992) Nonetheless, the earlier synonymies require that we defend separation from Bryum dichotomum. As stated above, that taxon has short capsules very similar to G. californicum. However, the bulbils from that plant are very large and complex (Vanderpoorten and Zartman 2002). The gemmae from G. californicum are hardly organized beyond an obclavoid conglomeration of cells. Moreover, in Bryum dichotomum, the leaves, that may be appressed when dry in some forms, always relax somewhat when wet. This is not the case in G. californicum, where the leaves are in tight comal tufts wet or dry.
We believe that the axillary gemmae of G. californicum are actually neotonous forms of the bulbils in the Bryum dichotomum complex. Although no controlled growth experiments have been done for confirmation, observation of plants in the field seem to indicate that gemmae growth can be so explosive that it forces the apex of plant to fall off, exposing a rosette of remaining leaves surrounded by hundreds of gemmae.
Although currently considered endemic to California, the species should be sought for in coastal Mediterranean climate areas of Oregon, Washington, and British Columbia.
CONCLUSIONS
Fieldwork during the last 20 years has revealed many moss species new to science from the California Floristic Province. Within the traditional Bryaceae, the following species have been recently described (including in this paper): Gemmabryum brassicoides, G. vinosum, Imbribryum torenii, Pohlia robertsonii, Haplodontium tehamense, Mielichhoferia shevockii, and Ptychostomum pacificum. Additional undescribed species from California in Anomobryum, Gemmabryum, Plagiobryoides, and Rosulabryum are awaiting formal publication. Overall, at least 60 known species have been documented from California within the Bryaceae (excluding Pohlia and its relatives which have been recently placed in resurrected Mielichhoferiaceae for BFNA), representing almost 10% of the moss flora, and making the state perhaps the most diverse in temperate Northern Hemisphere (Spence 2014) .
With the recognition of three new species, California also becomes one of the two major centers of diversity in the Northern Hemisphere for Gemmabryum section Gemmabryum, with the other center being western and southern Europe. Including The following key includes all species of the section related to G. dichotomum found in California and also includes G. vinosum.
